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A possible rising incidence ofmalignant germ cell tumours
in young women
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Germ cell tumours comprise 95 percent of
malignant testicular tumours but less than two
percent of malignant ovarian tumours (Teilum,
1976; Weiss et al., 1977). Further, the incidence rate
of malignant testicular tumours is nearly 10 times
higher than the rate for malignant ovarian germ
cell tumours and it is one of the most common
cancers in young men. As a result, the
epidemiology of testicular germ cell tumpurs has
been more extensively studied and more is known
about associated risk factors than for the
comparable tumours in females. An increasing
incidence of testicular tumours in whites during this
century has been well documented, both in the U.S.
(Ross et al., 1979; Schottenfeld, et al., 1980) and
elsewhere (Clemmeson, 1968; Davies, 1981). The
recent development of population based tumour
registries reporting data by histologic type now
permits an assessment of short term secular trends,
as well as other epidemiologic features, of
malignant ovarian germ cell tumours. Los Angeles
County data indicate that the increasing incidence
of testicular germ cell tumours may be paralleled in
females.
The Los Angeles County/University of Southern
California Cancer Surveillance Program (CSP) is a
population based tumour registry that attempts to
identify all newly diagnosed cancer cases among the
seven million residents of the County. A detailed
description of the methodology, organization, and
administration of the CSP has been given elsewhere
(Hisserich et al., 1975; Mack, 1977). Populations at
risk by age, race and sex are based on U.S. Census
data. The CSP makes adjustments to the Los
Angeles County census data to account for
postcensal change and under counting. A socio-
economic status (SES) index, ranging from a low of
5 to a high of 1, is assigned to each census tract of
the County, using a modification of the two-factor
Hollingshead Index (Henderson et al., 1975). CSP
case ascertainment is currently complete for the 10
year period 1972-1981, during which time over 95
percent of Los Angeles County incident cases have
been registered.
Due to the small number of cases of malignant
ovarian germ cell tumours occurring annually, we
dichotomized this 10 year period into two 5-year
periods in order to examine trends in incidence for
two major histologic categories of germ cell
tumours (Table I). The two major categories are:
(1) the germinomas, including seminoma of the
testis and dysgerminoma of the ovary, and (2) the
teratomas, including both embryonal and extra-
embryonal cell types (i.e. embryonal cell carcinoma,
endodermal sinus tumour, and choriocarcinoma)
(Novak and Woodruff, 1979). Sizeable increases in
the incidence of malignant germ cell tumours of
both histologic types occurred in the 15-34 age
range in both sexes between the two 5-year
calendar periods (1972-76 and 1977-81). These
trends are statistically significant in the 25-34 age
group for both males and females. One difference
between the sexes was that the largest increases
occurred in the germinoma group for females,
while, for males, the largest and most highly
significant increases were in the teratoma group.
We compared the secular trends for the ovarian
tumours (of both histologic types combined) in Los
Angeles with data obtained from the Surveillance,
Epidemiology, and End Results (SEER) Program, a
series of population based tumour registries
covering 10 percent of the total U.S. population
(Young, 1983 personal communication). SEER data
from 1973-1980 (dichotomized into the periods
1973-76 and 1977-80) also show substantial
increases in incidence rates for the same age
categories (15-24 and 25-34 years of age,) although
the magnitude of the increase is not as large as in
Los Angeles. Specifically, from the SEER data,
incidence rates (per 1,000,000) increase from 7.2
(N=53) to 8.6 (N=68) in the 15-24 age group and
from 3.3 (N= 19) to 5.7 (N=39) in the 25-34 age
group.
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Other evidence suggesting an increasing incidence
in germ cell tumours was reported by Birch et al.
(1982) using data from the Manchester Children's
Tumour Registry from 1954-78. According to their
findings, there was a significant increase in the
incidence of all malignant germ cell tumours from 1
to almost 4 per million person years. This finding,
however, is not strictly comparable to the data in
this report since it is restricted to children under 15
of both sexes and includes tumours in extragonadal
sites as well as the gonadal tumours. Nevertheless,
it is an important confirmation of an increasing
secular trend in these tumours.
The increasing secular trends for both ovarian
and testicular germ cell tumours noted in this
report suggest that they may have aetiologic factors
in common. We therefore compared other
descriptive data on gonadal germ cell tumour
occurrence in men and women in Los Angeles
County. A comparison of the average annual age-
specific incidence rates by histologic type derived
from the entire ten year period (1972-81) showed
that, in general, the rates for teratomas have an
earlier age peak by about 10 years than do the rates
for germinomas for both males and females (Figure
1). Specifically, for males, the rates for seminomas
of the testis peak in the 30-34 age group while the
highest rate for the teratomas occurs at 20-24 years
of age. For females, a similar phenomenon is
shown, although both peaks occur about 10 years
earlier than for males, with the highest rate for
teratomas in the 10-14 year age group followed by
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the peak rate for the dysgerminomas in the 20-24
age group. For males, we have proposed that this
observation would be consistent with a common
cellular origin of all testicular germ cell tumours if
the rate of cell division, or perhaps other age-
related host factors, was an important determinant
of histologic pattern (Henderson et al., 1983).
The earliest tumours in females occur at about
age 8 which corresponds closely to the onset of an
increase in circulating gonadotropins which occurs
early in puberty (Swerdloff, 1978). The fact that the
tumours in females occur earlier than in males is
consistent with an earlier mean puberty in females
by about two years (Marshall and Tanner, 1970),
although this may not be a complete explanation.
Another possible reason for the earlier age peak in
females may be the higher levels of FSH and LH
during the first two years of life in females, as
compared to males, and the more rapid growth of
the prepubertal ovary vs the prepubertal testis
(Fairman and Winter, 1971).
Other than the large peaks in incidence in
adolescence and young adulthood, females show an
increase on incidence rates beginning around age 40
(a phenomenon also shown in data from the U.S.
Third National Cancer Survey (Weiss et al., 1977)),
while males do not. In contrast, males show a very
small early peak in the under 5 age group for the
teratomas, a finding which has also been noted by
others (Li and Fraumeni, 1972).
The high risk in whites, as compared to blacks,
for testis cancer has been well documented both in
Age group
Figure 1 Age-specific incidence rates ofmalignant gonadal germ cell tumours by sex and histologic type: Los
Angeles County 1972-1981. (a) males (testis); (b) Females (ovary). (0) Germinomas; (0) Teratomas.672 A.H. WALKER et al.
Los Angeles and elsewhere (Ross et al., 1979;
Schottenfeld et al., 1980; Davies, 1981). Over the 10
year period 1972-81, the average annual age-
adjusted incidence rate for testis cancer in non-
Hispanic whites in Los Angeles was 3.5/100,000 as
compared to 0.5/100,000 in blacks. Although whites
also had a higher rate of malignant ovarian germ
cell tumours in Los Angeles (0.33/100,000 in whites
vs 0.19/100,000 in blacks), the magnitude of the
difference is considerably less than for testicular
tumours. In fact, Weiss et al. (1977) reporting data
from the U.S. Third National Cancer Survey
actually observed a higher rate in blacks
(0.40/100,000) than whites (0.29/100,000).
High socioeconomic status is also a well
established risk factor for testis cancer (Ross et al.,
1979; Schottenfeld et al., 1980; Davies, 1981).
Because of the small number of cases of malignant
ovarian tumours, the association of this tumour
with social class is difficult to study for females.
Available data from the CSP suggest that
malignant ovarian germ cell tumours may also have
a positive relationship with social class, but that the
strength of the association is considerably weaker
than for testicular tumours.
Although some differences exist between the
descriptive epidemiologies of germ cell tumours of
the ovary and testis, the common increasing secular
trends in younger age groups and the similarities
between the tumours in age-specific incidence
patterns suggest that they may share at least some
aetiologic factors. For testis cancer, we have
proposed that the initial event leading to germ cell
tumours occurs in utero (Depue, et al., 1983).
Endogenous or exogenous events, probably
hormonal in nature, lead to a permanent alteration
in the primordial germ cells. These remain dormant
until stimulated to multiply by rising levels of FSH
and LH. The data presented for ovarian germ cell
tumours may suggest a similar phenomenon in
females and provides one possible avenue for
further research.
This work was performed under Grant CAl 7054 from
the National Cancer Institute, National Institutes of
Health.
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